
MINIMI5810N - I

INCREASING PRODUCTION

Application of nitrogen enhanced the pro·

duetion of perfect and male flowers end elso

extended the period of flowering. Theyield data

revealed the superiority of Kodur 13/5 over the

rest. Air layers performed better than seed·

lings. Supplementary irrigation once in 15 days

during summer months resulted increased pro-

duction. Leader shoot, pruning during July.

August has been shown best with respect of

increasing the yield of cashew.



," AeJr.1 (176) : Nutritional studies in cashew.

"', a) Effe~t of graded doees of NPK f~r1i-

1 IIzers on the" prOduCtivity of' layen '
.~~:" : . and seedlings

(ftC Mandai and N. Vadukumar) ,

~f\,:'.oftie'&Xperimentaims at inveMigating

~tt;°:~;:;:~~:~:e;~O~jFi:~~:
~;J~:<~"tri8Is (for-layer materials and seed.

tt'.i,)j-nUs separately) are in' progress since

~';?'~ with N'itrogen, Phosphorus' and
:1t,":''Potassium applied in three doses each
~~:'.~'... '... . .

[,,~,.~g33 factorial confounded desi\ln(

~'i:-:~pres.ent dosages of the treatment
;¥:: '-reytledsince 1984 are:

~~,;::";' N 260, 500, 760g/tree

i~t;<,:'" ..::~5 ~::~:~~~~:::::
~;,L~th observations such as plant hei-

~;',:2!~~I,d'canopy spread recorded earlier·
~f:i~bi'g '1983 showed more vigorous

~:;~hfO~hig~er dos~ge of ntJ~rientsin
~i:;f:_case of both seed IIngs and aIr-layers.

tii}:,",'t1elddata recorded during 1986. le,

filkt~Dwears,arter:imposingthe revised dos~

[~)~ ~ treat~t indicated that graded

~2Y;"of nitrogenw&s·found to be' highly

,~~'~ificant with a lineartrend'ontv in

;;'f~ '.of air-layer plants. The treatment

~~lIiftrenceswere not significant in the

~.'e~#iit:·ofmdHngs, mainly because .of

,'~, . :;variation in yield from plant t~

iJ-;":~:'"
~:W:";.~;Jnconfirmity with the previous years

~!:lt.ltj~r.~radeddOHS of nitrogen showed

'fr:,:.~trend Incrop yield only incase of

~+~-l.yef plants, however.. no .eoncluslve

;'~t~ of P & K effect are,nqti.cede .'. The
.,~: '.,,·'·plot once agar;. ':~o~ecf erratic

~h.s'because of large' variability in

·':trom.plant to plant. Interestingly

" ':the average ,V~lding :a-~Iity. of

air-Iayer,plants' (6.33kgltree) is almost

thrwlo Id to that of' -seedlin~ piants (2.1 3

kg/nee) Table]. Bs',oo on the erratic

reslUts, the separate trial with seedling

progenies is proposedto be discontinued.

Table-I Yield of nuts (kgltree)

Nutrient Atr-Iaver Seedling

doses plot plot.

N2~O 5.58 2.13

Nsoo G.6B 2.68

N"o 6.76 1.69

Pis 6:59 2.22

P1SO 6.68 1.92

p 225 6.98 2.27

K 75 7.02 1.46

K I~O 6.46 '.69

K 22S 5.52 3.26

Mean 6.3-3 2.13

Agr. I (17i) : (b) fiesponse of high yielding

Y8rlatfe. of cashew to diff8~8nt levels

'of nitrogen

(N. Yadukurnaf, RC Mandel and

Thimmappeiah)

The experiment which IS In progress

since 1983 at CPCRI Regional Station.

Vinal, aims atevaluating the 8 promising,

varieties and theirrl3.$PQ-nsetothe,dicfferent

levels of nitrogen. Thevarietiesviz, WBDC~

V, M 6/1. M 10/4, M 44/3, T"1-8Ia, A

18/4, 13/5 Kodurand 8Ia-139-1 as

subplot treatments. three levers of nitro-

gen viz., 250. 500 and 750g per plant

(keeping 1259 P205 and 125g K20

constant) as one factor and two types of

planting material 'namely seedlii'lgs and

epicotyl grafts as another factor .constjtu-

ting as main plot treatments. the trial is

laidout in a splltplot design with two

repl[cations.
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Observations on growth characters such

as height, girth and canopy spread

recorded earlier (1985) indicated that

grafts growth was more vigorous than

the seedlings.

Among the varieties M 6/1. M 10/4

and BIa-13 9-1 were found to be early in

flowering, whereas the varfeties M 6/1.

M 10/4, M 44/3 and A 18/4 have shown

profuse flowering nature. With regard to

duration of flowering M 10/4, M 44/3,

and A 18/4 varieties have exhibited

short flowering phase. The impact of

fertilizer is seen with nitrogen application

causing protracted period of flowering.

Detailed observations on sex count

were recorded (Table II). It is noticed

that the perfect flowers ranged from

27.6 to 40.6 and mafe flowers ranged

from 113.2 to 257.9. The varieties M 10/4

and M 6/1 have shown significantly more

number of pi!rfect flowers. However,

with regard to total number of flowers.

apart from M 1014 and M 6/1 two more

varieties viz. M 44/3 and 13/5 Kodur

also shows significantly morenumber of

Table- II Distribution of perfect end male

flowers

Treatments _~~_FloweJ:S/pan'

Perfect Male

Varietiea

WBDC-V 30.9 146.9
M611 32.5 228.2

M 10/4 40.6 257.9
M 44/3 35.9 223.1
A 18{4 35.6 206.9

••
T. No.1 27.6 113.2
Kodur13{5 39.1 213.0
Bla·139-1 30.8 1$0.2

Nitrogen do••• (g/plent)'

260 34.5 181.4
600 30.9 185A
750 38.0 2229.

average values

flowers. The response to nitrogen

application in increased prodUction of

perfect and male flowers is seemingly

evident.

The yield data (Table III) gives a broad

indication of the better performance of
Kodur 13/5 followed by the three Vri~ha-

chalam origin varieties namely Ma!"
M 44/3 and M 10/4. It also indicates the

posi tive response {o nitrogen application

at the recommended dose level of 500g1

plant. Comparing grafts viz. seedlings,

the results are in conflrrnltv with earlier

findings that grafts perform better than

seedlings.

Table III. Response of high yielding varletlas

of cashew to .d1fferent Itvels of

nitrogen and planting materl.

(Yield In kg of nut./tree)

Vilfieti$l , Nitrogen levels Mean Pbilnting materiels

'Niso NSflO N7So "Seedling, Grafts

WBDC-V 0.22 0.111 0.16 0.19 0~24 0.14

M 6/1 0,61 0;43 0.16 0.40 0.29 0.50
M 1()/4 0.37 0.16 0.46 0.33 0.29 0.37
M 44/3 0.46 0.47 0.27 0.:)9 _0.17 0.62
T.I-BlA 0.18 0.66 0.26 0.37 0.28 0.46
A-18/4 0.23 0.14 0.10 0.16 0.24 0.07
Kodur13/5 0.30 0.53 0.75 063 0.32 0.74
BLA-t39·1 0.23 0.52 0·04 0.26 0.11 0.41

Mean 0.32 0.39 0.28 0.33 0.24 0.41

The experiment is stm initial stage

and no definitive conclusions can be'

drawn at present. Yield data for another

4-5 years from now to teach stablllz-

ation will lead us in i.dantifying a suitable

variety which can be recommended for

this region alongwithitSfWtrient require·

rnents,

Agr; In (118) : ~ of Irrigation on cashew

(N YUUkum.r, ftC MandaI)

As such the cashew crop is an unlrri-

gated crop. However, lfmlnlrnurn water

resources are available, increased crop



::()l~ionmay be achieved by supple-

'lminting irrigation with water saving

,~ique. Therefore, an attempt is

;.'::~-to' study the response of cashew to

:':J,l:!filImentarv irrigation during 2 floW8r~

!,;::'~::,J)h8S9S, and work out theicritical

:,~~"~s- ''Ofirrlgat~on and economics of

~;~::.rvation trial was laid out in

~;? at NRCC Experimental: Station,

t~{'~lgodUWith the following treatments

~1?,.,.don 13 year old cashew trees:

0><',(:;, ' , " ",
t~~;,:"i,:Ii)Fortnightly Irrl):etlon @ 200 IItres

~:g~~;~~.;""rr-:~~~:'~':::~Iowering phase)

h.k.~,;,,:}.'il)Jen~Mer (secon~ flowerlrg phase)

::j;i">';.;:.jD1) Nov-Mar (covering both phases)

j~p'Control (no Irrigation)

'\'::::';;'~ on the results arrising out of

'ftij-;~Wct, a full-fledged trial is proposed

_""'W,Bid- formulating appropriate treat-

~~tS: necessaryfor this study.
:,.:,~:'~:. y

" " mentary irrigation, once in 15
";O'Uringsummer months has resulted

,"~,__)sed crop production almost two
._": .. : .

,,:.c-01i'lpared to no irrigation (Table

, ,'lWever, clearcut differences are not
-~~...:. . .

" ,for the various irrigation treat-
.: .,~.,,:."

~ried.

.•·.,Eft.ct of Irrigation on cashew
'~.~~..~.:.', . .

Netyiekl· (kg Itre9)

Pre. TtlIlItrnen1 Po-lit-t-'re-at-m-e-Ilt

AV. of. 2 yeers 1987

1985 'to'1986

3·60

292

2.78

2.61

5.33

6.82

6.19

2:91

. Having observed effect of irrigation

during summer months on crop produ-

ction, a separate trial is proposed to be

laid, out' incorporating both irrigation

andferti Ilzsr treatments.

Agr. iv (178): C.shew based farming system-

Inter and mixed cropping

(RC Mandai, N. Vadukumar

and E. Mohen)

The experiment envisages to maximise

the economic returns in·ttte -.initialperiod

of cashew orchard establishment through

c~hewbased farming~stem under

rainfedconditions in the laterite soils of

undulating topography.

A trial consisting of ten treatments

replicated thrice was laldout in 1987 at

NRCC, Puttur aiming at findin-g out

suitable food crops, fruit. crops, forest

tree crops and cover crops ' that can be

grown in the cashew plantations in the

first five years. The treatments are:

1. Annual food crops

Cashew + tapioca

Cashew + pigeon pea

2. Fruit Crops (biennlel and perennial)

Cashew + pineapple

Cashew +papaV8

Cashew + guava

3. forest tree SP8cJes

Cashew + casuarlna

Cashew + subabul

Cashew + acacia

4. Cover crops

Cashew + mucuna

Cashew only (control)

Among the annuals, tapioca hasyielded

6.25 tannes of tubers/he (duration 10

months) and pigeon pea yielded 02

tonnes/ha (duration four months). The

stand of other fru it crops and forest

tree species are establishing well and

....



showing compatibility. The cover

crop Mucuna bracteata has just covered

25 per cent of the ground space. The

experiment is still in initial stage. The

economic evaluation willbe undertaken

after 5 years to suggest the suitable

crop combinations that can be grown in

·the cashew-based farming system.

Here. II (176): Effeetof time and Hverityof

pruning In cashew

(E Mohan.)

Cashew yield mainly depends on the

canopy structure and the extent of poten-

tiallateral shoots that arise on the leader

shoots during the active growth phase.

Orchard management technlquee such as

pruning helps in activating the dormant

buds and putting forth more number of

potential laterals resulting in increased

production of hermaphrodite flowers

and fruit-set. To 'study this aspect and

to fix the exact time and suitable method

of pruning aiming at-im:::re-esed f'I'O(fuct~

ion, afieldtrial lald,·out Ih'RendOmtsed

Block Design with three replicatlons, is

in progress since 1984. Nine year old

seedling progenies of M 76/2 (VTH.539)

with average yield potential of 5 kg/tree

constituted the experimental material.

Two methods of pru.ning namely Lateral

shoot (mild) and Leader shoot (severe)

pruning was done during May to August

in 1984 and 1985. About6<J percent of

the shoots were pruned per tfee and .the

weight of biomass was recorded... Itwas

earlier observed that the 18aders!l00t

(severe) pruning during JulV and AugUst

,months significantly outylelds over the

rest and almost doubled the yield as

compared to 'no pruning'. Pruning was

discontinued during 1986 to study the

after-effect of pruning.

1.,

The yield data for post-treatment period

recorded in 1987sh-ow~d a similar trend

to that of treatment period ie, leeder

shoot pruning during July and August are

found to be the best (Table V).' It was

observed that the yield potential of all

the pruned trees is on the increase.

One more year's observation to study

the real i,mpact of after effect of pruning

and a separate large scate observation

trial for field testing the efficacy of leader

shoot pruning in July and August months

have been planned.

Table v. Effect and£::effectof pruning

Tralitmeflts Av. yield/tree·

Mont h Shootfo.r tears

pruning '1984-85 she!

1985·86 (kg)

poet-treatment

yteldltree

(kg)

May Lateral 5.14 7.94

Leader 3;26 9.00

Jun Lateral 4.91 8.52

Leader 6.07 12.36

Jul Lateral 4.24 6.90

Leader 9.22 13.03

Aug Lateral 7.98 8.26

Leader 9.36 12.76

Control 4.32 6.15

co (P=O.05) 2.90 -
·Significant at 5% level

Phy. III (176): High density planting of

cashew (N, Vadukumar

E. Mohan and l. P. Misra)

This project aims at understandiflg the

growth behaviour and production

potenUalof cashew ..under high density

planting system with 'major emphasis on

evaluating and recommending the most

suitable-density of planting cashew trees

that may increase the crop production

per unit area,

The experiment was laid out at NRCC

Experil)lental Station (erstwhile CPCRI

Cashew seed Farm), Shantigodu during



1982 with five treatments (spacing of

tree planting 8x8m, 6x6m, 4x4m, 3x3m

and2x2m accommodating 156,278, 625'

.•1111 aod 2500 trees/h arespectivety)

- ·.icated five times.

'Growth measurements such as trunk,

" : girth, tree height and canopy spread

recorded earl ier (1986) have ind icated

~: ' that trees spaced wider, grew better

[,,8S ..they were free from competition.

l B-ased on the canopy spread it was

( estimated that the trees in 2x2m, spacing

::' '.blive fully covered the given areawhereas

,.treeS in 8x8m, spacing have covered

':'Qnly one-sixth of the groun d areaand trees

in 3x3m spacing covered seven-tenth of

t-he ground area. As the area in 2x2m

epaced covered fLilly, pruning (on an

'. Mi'<:ge 23 ± 2.4 kg/tree fresh pruning

W8i0ht) was carried out during August,

< 1:986. This was done to avoid over

crowding of trees and also to train the

(r", like "modified leader system".

...Closely spaced trees (in 2x2m, 3x3m

',anp4x4m spacing) vieldad significantly

'. QlOlenut production per unit area than,

. the widely spaced trees (Table VI). The

, ,canopy of the closely spaced trees (2x2m

,and 3x3m spacings) have ,completely

....covered the interspacas and therefore

,ltis proposed to cut and remove the alter·

nate row in these plots, after C?bserving

the yield pattern in the ensuing season.

.:T.ble • VI Yield of c.shew in high density
planting '(<<0)

treatments
(1f)8cIng)

"ax8ni

6x6m

...4x4m

¥7~
',CD

.~

Nut weight/plot Nut weight ,ha

6.05

7.55

19.75

25.26

26.00

16.92 .

10.61

181.5:)

226.50

592.60

757.80

780.00

Ent. IU (176) Chemical control of pests

of Cashew (p S P V

Vidyasagar and

D. Sundararaju)

The experiment enviscqes- to evolve

suitable chemical control schedules for

combating the major pests of cashew

effectively and economically. This work

was initially started at CPCRI Kasaragod

during 1972-'73 aiming the pest manage-

ment of the serious pests of cashew like

Tea mosquito (HeJoMJtis ,ntonU) and

cashew stem and root borer (PfocaedfJfUS

fe(rug/neus.)

'Field control trials against this pest

using insecticides like endosulfan, feni-

trothion malathion + fenitrothion and

phosphamidon each at two levels viz.

0.1 % and 0.2% when applied as low

volume sprays revealed that endosulfan

at a 1% was effective in reducing pest

incidence on the inflorescence during

1974·'75. Another field control trial

using quinalphos diazinon, forrnothion

and endosulfan at 0.05% concentration

was conducted at Kasaragod for three

consecutive seasons (1975-'76 to

1977-'78) also revealed that endosulfan

as the most effective insecticide in cont-

rolling pest population, followed by

quinalphos and formothion. A trial with

six insecticides viz. endosulfan, mono-

crotophos, qulnalphos. formothion phosa·

lone' and fenthion at 0.05% each was

evaluated against this pest at Goa during

1981-'82 season. Among them endo-

sulfan 0.05% recorded least damage

followed by rnonocrotophos, quinalphos

and phosalone •

The prophylactic control trial against

cashew stem and root borer usingcashew '

nut shell liquid and coal tar individually

and in combination with aldrin 1% was

, '2



laid out at Kamataka'Governmeot Forest.

Plantation, Koila during 1974-'75. The

treatment involves application of above

materials to the trunk .zone (including

exposed portions of'rootsalso)upto a

height of 60'em., twice j nApril·Mayan d

OCtober- NOV$fTlber.

Field trials on curative cornrol.of stem

and root borer uSing SHC,. carbaryl

pyrithrin, piperomay bulosclde, 4i~.m8~

thoate trlchlorophin feniprothion. djcn~

10roos appl ied as injections and drenching

the base), phorate granules and alumlnium

phosphide tab-lets (applied into the

tunnel'S on the stem) reveal that the

success of the curative treatment depends

much on the intensity of infestation.

Eventhough most of the above insecti-

cides are quite effective in controlling

the grubs, the t~ees in the medium and

tdvanced stages of infestation cannot be

llaVfld. If infestation is det-ected in the

early stages even swabbing with SHe

o. 1% suspension: after.1em'oYa-1of the

affected tissues: which h~t,:immat(l,e

stages of the' pest Is quite ,'en.Gtlve. :Th8'

dead trees and those whi:chafllibey6fid

recovery should be re'movedfrom the

plantation for checking the multiplication

of the species.

Studies on atem end reet borer control:

(ii)Cheinlcirll Centro1'

. The PiJddlng'm81~of~i~a.ti9n of

monocrotophos ','@ :J6""'n\.rltt~,· ,,afld

application of SHe 10% dusf(!j5(109l~

in and around the hole of the trees were

done at CPCRI, Regional Station, Vittal

campus. Atota[ of 39 trees were treated

during January to April. During the last

round of observation taken in December

1987 it was recorded th8t38.5% trees

(15/39) were free of infestation.(Table VII)

Table-VII. Chemical control of stem borer

Stages of No. of No. of % of

infesta~ treat. trees eont-

don ment removed rol

1. EarJy 23 9 39.1

2. Middle 10 6 50.0

3. Advanced 6 1 16.7

Total: 39 15 38~6.

(b) Effect of 00-138 Nematode on the grubs

of stem borer:

The stem borer grubs maintained in the

laboratory were exposed to DO.- 136

culture @ 25~ 50 and 100 nemas/g body

weight through application of culture to

the cashew bark. After 15 days of treat-

ment, mortality in the,grubs was observed.

However, after 30 days of treatment,

20% .morta litt· 'occured j n aII treatments .

except control- In treatments with'

higher doze of 50 and 100 nemas/~, 40%

mortality was noticad (Table VIII)

Table-VIII Effect 'of 00-138 nematode on

stem and root bor.r(grubs)

51. Treatment % of mortality

No • (dosagenem88to) 15 days 30 days 46 days "

Nil 20 .20

Nil 20 40

Nil 20 40

Nil Nil Nil

.1-

2

3

4

@ 25

@ 50'

@ 100'

Control
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INCREASING PRODUCTIVITY

A National Gean Bank on cashew has been

established with ·86 clonal accessions at Pattur.
Three selections namely VTH VO/4. 11 40/1-1 and

107/3·' hailS been identified among the germ~

plasm having an yield of more than 8.5 kg/tree/

year. Hybrid plants exhibiting v9ryhigh yield'

potential heve H.n- id,ntified. Two selections

of the seedling prdglmiss from Vridhachalam

(M 10/4 and M 4413) hava recorded maximum

yield in comparative yield trial, planted at Vittal.

Biochemical analysis of tender tissues from

tolerant {Tr, No. 24) and susceptible eccesston«

ravesled that the proline end neutral lipid were

higher on susceptIble accession. When the stem

and root borer grub of callhew was exposed to

DD-136 culture at 251 50 and 100 namas/g body

weight. a maximum of 20~40% mortality of the

grub WSll observed. In vitro digestibility of

cashew kernel protein from 21 varieties rellBaled

significant variatal differancB. Softwood

grafting has bean recommended for commercial

multiplication.



Collection, conservation,

cataloguing and evaluatJon

of cashew germplasm( KRM

Swamy, Thimmappalah)

.,·"">The project which was initiated during

';':;J·dJ)'72 at CPCFURegional Station, Vittal

;~{~:,t~ages the collection and

'j:?)tAlinteriance of diverse genotypes mainly

\~iii',u~iHzethe genetic stock for crop

,;ia~ovement and also to serve the

\~;::~~ts of cashew research workers in

" ',' >'. jog the germplasmmaterial required

"A¢r~n ing/evaluat ion purpose.

:fiRthe establishment of NRCC (1986)

. '- r 292 accessions have been
";0,' dot which 161 accessions have

~"'_jnto a replicated 'trial at CPCRI

c. - ';"at Station Vina I and the rernaining

1~ions ~re maintained at NRCC

",.' , tal Station (erstwhile CPCRI

",' Seed Farm) ,Shantigodu,This

," related species such as A.

;'Iwm A. Pumilum and A. orthonisnum.

accessions namely VTH~2,3,

;1f.'12, 16, 20, 30, 34, 50, 77, 93

~',and 150 identified for various

;:~le characters have been utilised '

\.nts in the hybridization programme.

potential (10.75 kg), bold nut (11-16 g),

high shelling percentage (30-31 %). low

~rnel count (167~168/lb), big apple

(200-2.50 g), thin shell, CNSL free,

purple plant and field tolerance to tea

mosquito bug.

Six accessions evaluated frorri existing

germplasm of Shantigodu and 24 access-

ions from collection surveys in Goa,

were c1ona/ly multiplied and added to

NCGB assigning numbers NRC 57-62

and NRC•.63-86~respectively. The field

establishment of the NRC-1-56 access-

ions planted during 1986 is to the tune

of 98 % of which 11% of the --grafts have

produced panicles.

Characterisation of 292 accessions

(seedling progenies is in progress. The

followi ng tree-wise observations were

. recoici8d. Plant habit, branching type,

trunk girth, canopy shape, leaf length,

leaf breadth, number of laterals per leader,

date of first flowering, date of last

flowering, panicle shape, panicle length,

panicle breadth, number of fruits per

panicle, coherence of nut to apple,

apple colour, apple shape, apple weight,

100 nut weight, shelling percentage,

kernel count/lb. and yield/plant. The

range of variability recorded for some

of the characters is given in Table

2-1. Among the other related species

of Anacardium, A. Pumilum has shown

. dwarfing habit. As it is a very desirable

character in cashew plantation, this can

be exploited in hybridization programme.

. ... Iy the NRC for Cashew has

"};The lead in establishment of a

'~"' ..Cashew Ge.1ntBank (NCGB) at

,,',"'uarters, Puttur, with clonal

'~~,:h.Fiftysix accessions selected

~':\evatuationfrom the existi n9

'..':/jtfn collections maintained at

"-~cfu have been clonally multiplied

:",,~tild during 1986 in the NCGB

new numbers NRC 1-56.
,:.c(,:, Slxtesn elite trees of which 10 from

. ''-',collections were made from Vitia I and 6 from Shantigodu based on

'-~'-~,:K8nn8da district of Karnataka the norms of high average yield and bold

, sist :ofdlversegenotypes with nut have been identified from the germ-

""'characters such as high yield ..plasm accessions. Seven of the 10 elite

17



Table 2.1. Range of variabilitvldellC,lptiOrt

rftco'ded for someof'tl18
characters in' tlte cashew
germplesm______....- ---s"'~.

Character 'Range

Oct0b8r~Janulirv '

40~1,27 days _

36;'05 dAys"

Yellow,: Pink; RlKJ

ROUnd, I'll.', Lorrg

30-1'50 s
Loose, Tight

2.4-12.0 9

4:1-12:1

40/1 I and 107/31 which are proposed

for release' In the Karnataka region

because of their consistent ,better perfor·

mance over last10years;'Among ttJe

6 elite trees identified 'from' Shantig_odu

accessions, vTH 174/482100 'VTH 03'91a,
are observed to have yieldMco-nsistahUy ,

high during the last nine years. "The1Uit::'

yield during 1987, mean yield~ aveir._',:'

nut weight, shelling percentage; kernat"

count and flowering habit, for the"

selected, 16 elite: trees are given itt

Table 2.2;

Flowering seescn

Flowering .deratlon

Harvesting duration

Apple colour

Apple shape

Apple weight

Coherence of nut to apple·

Nut weight

Apple: Nut ratio

Kernel: whole nut ration

(shelling percentage) 19.0-35.0 . Fresh collections from unexplored

Kernel weight 04-2.4 9 areas, continued evaluation at the,
Kernel count/lb 180-1200 existing germpla~, for idelitificationof":

Shell thickness 1.5-4.0 ,mm djverse g8tlotypes, .co.mpute.-isatiQfl.Of;;::'

trees identified from Vitia-~ accessions descriptor data and establishmw,Of'

have exhibited yield poteinialover8kg scion bank fartha ,eUte: ,materialS are ..~

and nutweight Bbove7c. 'This, includes some of lhearus,-atwor~ proPosed ~

~:~=;;:~~~::::'::"a:--'.,
,~

Tree N0./Source ofrfl~';nil ..' . '.
Kernel

coo I)t 1

lb

Flowering

Seaaon Duration
j"

IIITTAl ACCESSiONS

11TH 13/2 I M 16/1

30/4 I A 18/4

40/1 I 2/9 Dicharla

50/2 I 9/8 Epurpelam

59/2 I 13/8 Kodur

92/2 1.13/8 Chandiputuke

10512 I 313 Simhachaillm

107/3 I 3/8 Sirnhachalam .'

118/41111/14 !Canir

166 Layar tree No. 44 Vittal

SHANTtGODU ACCESSIONS

11TH 126/16 (1546) T. No. 39

129/9 (101t) '(rae No. 275

174/48 H 4-7

194/12 H5/11 (66 Sc)

539/2 (1979) M 7612

662/15 .(~122)871/0-6 Peria'

.:",-"

,
29.00 'U·74 7.0 25.0 261 Mid

·10.65 8.30 7.5 25·0 239 Mid

7.10 8.85 9.2 28.6 212 Mid

8.35 9.60 7.8 27.0 215 Early

f7.8O 9.14 7.1 24.2 '254 Mid

11.30 6.50 8.0 27.9' ',197 Mid

18.76 8.42 7.2 300 216 Mid

25.30. 9.02 7.6 28,8 217 Mid

11.30 4.92 8.0 27.6 202 Late

4.00 81 26.2', 206 Mid

10.50 7.10 8.3 32~9 163 late

7'20 . 6.20 9.4 29.3 166 Late

. '2,1.00 8·40 5..8 33;6 234 Early

390, '5;60 9.5 307 166 late

23.90: 'S·70 6.7 2B~ 240 late

680 :S;oq, a.8 274 241 .' 1:ate

• Early = Oct. Nov 'ShOrt "'" 40-60 days

Mid = Dac. MediUm == 61·ao days

late = Jan.-Feb. long = More than 80 days

+ Mean yield for Shantigodu eccesstons are based ons years data {1979-'S7l

18

....
•• • ;J

Long .~

~:m,~
Short

'~]
long -.

c,
Shortj

Long~

Medium ,1
longi'

Short

::::;:
Long·_·

lOll$l"
lOnQ

Long,



The field establishment of grafts in the

comparative . yield trial with clonal

progenies of 12 recommended varieties

and the maximisation plot with M1 Oj4

and M 44/3 'arequittt satisfactory with

more than 95 percent of them, :have

commencedflowering.

The trial withs8EKiIJng p~ogenies:of16

cashewtypes at Vittal were evaluatedon

the completion of 15 yearsof orchardlife.

Both on cumulative yield averag~umdon

1987 yield(Table2.3) M 10/4 and M44/3'

were found to be high yielding with a

cumulative yield of 45.3 and 41.6 kg/

plant (11 years), respectivery (4.1 and

3.8 kg/plant/yearresp.) Apart frem high

yielding nature, _they had desirable

attributes to be dwarfi ng habit, compact

canopy and medium nut siz8. In

flowering, they were mid-season tvpes

with medium duration. M 44/3 'has Therefore, this 'project is envisaged to

beenfound to be prepotent and suitable develop an yield index for cashew which

for seed proPagation. The experiment ghreswelghtage to some of the inter-

hasbeen.concluded. related characters.

Table 23 Perform,anceof 18 C•• hew types in comparative yield trial at Vittal (1987)

Variety SOUrce Meanyie- Av. wt./nut Shel- •Kernel
(VTH No.) Id!plal'it (9) ling' cOuntj

....•. (kU),--------% lb.

Ansoor-l (1) VenjjUNa 2.47 4.9 23·9 390

Vatore·Ei6 (2) Vengurle,~ 3.90 5.2 24.4 373

wecc-v (3) Vengurle 3.7.3 4.7 27.0 333

Moregaon·l (4) Vengllrie 3.55 4.$ 25.4 436

M 6/1 (10) Vridhachalam 4.65 4.9 26.0 355

M 10/4 (11) Vridhachelem 7:46 5;0 26;8 348

M 44/3 (12) Vridhllchalem 5.97 5.1 289 316

M 76/1 . ('l3) Vridhaeheilim 3.34 4.6 24.7 400

TreeNo. I (34) Bapatlo 6.64 5.2 25.3 339

TreeNo.40 (36) Bapatle 4.21 4.8 26.4 336

TreeNo.56 (36), Bapatla 3.61 6 5 24.3 '328

TraeNo.213(31) Sap.tla . 3.44 52 26.6 313

Bla-139·1 (.150) Anakkayam 2.40 49 265 334

BI8·256-1 (.151) Anakkavem 2;36 5.3 23.9 350

8Ia-2.66-1 (152) AnakkilVatn3:384.4 26.2 379

H-3-17 (153) Anekkayam 3.17 5.6 24.3 320

M~n 3~5
CO for P. 0.05 2;48

Stat. III(178) D-veloplhg 8n vie'ldindex for
. . . -.cashew (8; Shagavan)

Assessment:of any treattn&:nteffect .or

oomparison of. tree per.fo~m~ncesamori~

various varieties/accessions aiming.,t.·1ft

increased crop production!' productivity

must' be based on sound statlstioal

analysis of data. In cashew,one observes-

that the actual yield, may. not represent

the true potential yield, becauseof lar.QQ...

variations in canopy growth which is a

resultant of severalextraneous uncontrcl-

lable factors such as mortalities inthe

neighbouring plot, trees planted in slopes

of different gradation' etc. hi such cases,

the basic assumption of trees groWn

under 'uniform condltlcn is violated for

drawing any valid inferences from the

data.



fro
:;.

;i:" 100 trees were selected for this purpose Pby. V (176) : Quelity evaluation in caslftlw

t,jfflj'observations on height of the.:.tree,(K. V. Na:garaja)

J';'-. '-"'onooth East-West and NOfth--South ' . . h bl . I
',;."lOn,number offruits/unitai'ea, ' -fn,4 The' proJ8ctalms, at t e iochernlca

'c,_ charactetisetion of the cashewnut iand
",,,,,._" . ted spots of the tree. number of apple of the released 'and pre-released

~~~~Imit ares in 4 random spots of the promising varieties. This project was

-i'litB.hUndred nut weight and the actual started at CPCRI Regional Station,

-i~~~ocwt. of nuts) were recorded. Vittal during 1984 and a total of 16

~rti6t preliminary analysi-s, following accessions planted under Comparative
~,~~ftS(t.',,__characters were considered name,Iy

, - Yield Trial have been characterised
£S,~ftlht' of tree (XI), canopy growth tXz)
""" - .', wittl respect to kernel protein, sugars
<"ich can be approximated to a constant starch, amino acids, etc. Cashew apples

'-:-_Itiple of product of EW and NS.-pead, from" these accessions have also been

'::~_enumber 01 fruits I unit area,(~3l, characteriSed'with respect to ascorbic

<"~~dnut v.:eight(Xo&>and yield;(X~._ acid~ 'sugar&,8-minoacids, Pilenols and

'-hr<',~ eerrelattons worked- out fO:l't~ . tannin.Casnewnut she" 'liqWd fr.om

;,I.:$l1araeters are: above accessions was estimated as

"X2 X3 X4 x, phenol and reported. The details of

. 0.32 0.01 Q.23'. -0.12 work carried out in this project is given

0.24 0.24 0.25 in Table-I.

0,09 0.28

~0.59
..:;:. . .

.z':¢iJrther attempts will be made 'to study

'+;-che direct and indirect effects in order to

.;':tnmure the indicative contribution at

b-.ach factors.

:c;":, -2) Another study which aimed at

'~:field'evaluation of yield forecast model

01cashew from the plantations was tabn

up for 3 plots.

.' ' For the individual trees, yield forecast

'mod,sl proves to be quite satisfactory

(3% deviation) whereas 'when applied

, for the antl re plot, the devlat ion is to the

'it,'uneof 12%).

Biochemical analysis done in the

applesof 16 high yielding varieties have

revealed variation between accessions

with respect to abscorbic acid, phenols

and tannin. However variation in

sugars and amino acid was not significant.

The accession M 10/4 is having maximum

amino acid and sugar with comparatively

less tannin. The protein content among

the varieties varied from 33%~43. 76%

(WBDe-V). M44/3 and.rr.60~Bla contained

more than 50% aminoacids and for rest

of the characters, . the variation 'was

non-sig nif icant.
-....:

Plot No. 01 For 20 "Iected trees For the plot

treu Est av. Act. yld. Over est. E",. avo Act. Yld. Over est. XnXn
~.•..

(N) yld. (kg) (kg) Und.l$1. yld. (kg) (kg) Under est.

%

1 140 77.0 75.0 2.7 (DE) 459.07 410.38 11.9 (OE) 1.65 1,4t

2 127 118·0 122.2 3,4 (UE) 515.34 415.58 24.0 (DE) 2.45 1.69

,3 267 86.8 90.2 3.8 (UE) 1063.35 825.96 28.7 (DE) 1.70 1.55

~.. ,



,1) Varietal resistance to tea mosquito

bug (TMB)

The screening of the- germptasmagainst

tea mosquito was continued and a total

of 5 accessions' were studiedfot 'their

reaction to this bUg (Tabte 2.7). '11)8y

showed a reaction ' from" MGdelately

SUsceptible to Hlgltly, 'Susceptibre~ln

the laboratory, the tolerant: types~howed

feeding lesion on the'mJaodb. ,where,'as
the susceptible shoWed marks on lsaves-

shoot" and midrib. The ,difference in the

cuticle Ofthese types arebeingaludled.

Teble·27 "eactlon of TMBto dlf'ererit

cashew'aecemon-s

Accession Score R~actiOn

1. VTH·17 4.1 Mod.ra-t elV llUlIC8ptible

2. VTH·16 6.0 SUsCEiptible

3. VTH·14 6.1 Highly SU:$Cep.tible

4; VTH-79 7;0' Highly susceptible

6• VTH·167 7.0 Highly suscePtible

The tolerant"Wp" ($jgnt no.) collected

from Goa and 'KePC Kuothur have .been ,

planted in a block forJuture, studies.

2.8iochemical ~iz.tion

Samples from bothtoferant (Tr.-No.'

.24)-andsuscept!ble trees collected from,

',KCDC' Kuntffur 'were analysed for the'

various biochemical .constituents such}

as phenol$,O-dihydroxy pheilols. sugars, >;

aminoadids and proline and relative,;

distribution of organic acid and Hpi-ds:
'(Table·2.8) ,

3. Mass r$aring of Tea mosquitobug,;(

Standardized technique ot' rearing TMB ';

in the laboratory was continued and wi,th'j

the present technique, it was found that';

the nymph population can bEt maintained "

up to 709 (TabI8"2;9). 'D'ue to _high)

temperature in the summer; the mortfllity';

in earlv lnstars wash'igh and hence 'orlly·j

18 nymphs were maintained during May.'

.T.bl •• 2.8B~~~~'9f ,auCcutent ,till~e
too:.

.: ,., .... ~. ;/»~;" ~":-. «.
ShootsBfoeheimcel

Sus-ceptibleJCo'nstituem:s " ',',,'to~4t!.t ,', Susceptible Tolerant

. (Tr: No.24) (fr. No• 24) .. :~
. of.

1. Phenols (mg/g) 1;56 ± 1.37 ± 64± 0.31±
-,~

'I

0.32 0013 0:076 0.046
:~~

0.468 ± 0.527 ± 0.09± 0.09±
~

2. O-dihydroxy· ,

phenols (mg/g) 0.078 0.06 0019 0·01 :
~;

3. Suger (mgJg) 17.0± 14.9± 13.8± 12.9±
.~

j

49.4 '2.38 2.86 1.62 A
,1

4. Aminoacid 0.154 ± o.234± ,q.075 ± Q.178 ± J
'!

(mg amino NJ81 0.02 0.075 ',0>13 ' 0.04 "~

Proline 0.046 ± O.OB± 0.:027 ± 0·039±-
J

5.

·1(mg/g) 0.008 0.07 0003 0.003

\i6. Ofganic acid ('Xrof total)

~

.. clrrtc 226 22.8 13.1 17.6
cxallo 77.4 ]7.2 86.9 82.4 -

7. Lipids (% of total) l
Neutrel ,29.5 44.9 35.0 39.9

t
GIve 27.7 21.3 20.9 13.5,
PhDspho 42.8. 33.7 44,0 " 46.5

,',

" ..- . .:.. .. _.,'~_:.
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~i<,!~,,2;;9Laboratory rearing of 1M 8

~'~'L':;~~__ M_on_th N_:_~_i:_:a_:~_:_=_rs

r·\'· "·1
}; ."2
'.' .3
~"~J.'
.,',,_.4

,-,' 6
<..,

.. 6

- .• ,7
,8'

Jan 1987

Feb 1987

Mar 1987

Apr 1987

May 1987

June 1987

July 1987

Aug 1987

709

371

216

220

18

215

150

137

4. Population dynamics of Tea
mosquito bug in the laboratory

As in the previous year, in all the

months, from January~August, females

were outnumbered by male in the ratio

of 1 :2.20, 1:1.61, 1:1.46, 1 :1.69, 1:1 :6,

1 :1.98. 1 :1.61 and 1:1.27 respectively.



Propagation studies in

ca.tlew (Room SinGh)
Method period

Jan-Mar

Apr-May

Oct-Dec

Air layering

Pat~h budding

Eplcotyl grafting,

softwood grafting,

v&neergrafting June-Sep

D:iques have been standardised for

.:,ing, patch budding. epicotyl

.' softwood grafting and veneer

,;,,;': The suitable period for each of

J,~S are.as follows:-

. SOftWood Epicotyl

No.dOOe No, SIICC. IUCC8H% No, done No. success succus,,"

400 121 30.25 400 73 18.26

1400 596 42.67 400 87 21.76

2100 1668 58.07 400 98 24.50

1690 1038 61.42 400 116 29.00

2060 1382 67.09 400 146 36,50

4610 3909 84.79 400, 176 43.75

6200 3942 i5.81 400 169 39.75

5000 3,528 70.56 400 138 3450

1B50 1285. 66.89 400 127

1290

31.76

488 37.86 400 90 22.50

26300 17851 67.89 4000 1209 . 30.23
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five training programmes (5:days duration):

on casheW p;odUctjotl- 'technology and;

ten training programmes on vegetatiYEil

~tC::CJgaticm . ,of .' cashew '"~ve, bee,
coducted(Table':-3.2), , ", ,.,

r.bfew3.2 Traltdng "Pr~g,.iYlrn•• cOndtict~dCl-~-1
, G&$hew proCfilc:tlontechtil)l~ij

v-8getatlvepropagationof ~.WJ
since 19413 under M$CP ':;

-ouration "No. of , 'I

Date (days) panicipan1s
. - , ~ - .. ~ .·.·i

Training

programme

Cashew prodUctiOn 18"24 ' Apr

technology '83

24-28 Apr

'84 -

11-15 Dec

'84

7~11 Jari

'86-

6-9 .Jan

'81 ~'

Vegatatlvepropagation

of csshew 4-7 Oct

'83

11-14Sep

'84

14w17 Nov
"84'

6~9 Aug

'86,

3-6 Sep

'86

,13-11 Oct

, ;'86

5~8 "'Aug,

'86' 4

21~24 Oct'86 4

28-31 Jut'S7 4

25 28 Augi87 4

.. ~j

7 22 · :i
.)

5 7
"

6 2
43

I) 6

4 7

1 ... ;

With regard to the period of propa-

gation, July month 'prt)v~d tObe,-be8t

with 84.79% success' Jor soft - .wo6d
method 600 43.15% success for 8p:iCotyl

method. However. monsoon' montns

(June-Ssp.) gave-blnte,'socc&ss P6rcenw

tage for both the mithOas:.
ToP. Working ~ ., ,

Top workinuto . rejuvenafe 'un~hriftv

cashew trees ,irlto deslfab"a high

yielding variety was attempted:'':' Thiriy

two trees, were headed ~':md:27 top

worked tree'S amOng them have su rvh,ed

with successpercent.ag'e off'nOf8 thall ,

80% 'when topworked cllidng ·Apr~July,

EwrysproU1ed tree gave 30to'oC),'spt'outs

after about 60 daysaft$i':beh8adft,g. tne
graft ing w as dOi'HJfro:rrtJ.un&tQS.~r

1987. The excess sprouts: were,removed

an"ionlv 1-210 16sproutspef tree, were

gTaftedbysoftwocd ,mathoa .tt). that: a-

mirdmumnumberof 4 to',S-gntft4J(tshOOts

=:e~:t'~~,~~",:~Ctioi1.:.."
Anobs$l'V8tiorniltdelwa-s"CbhdUctetf to

study the effect of nipping O$<OT ':rwo'

pair of leaves in the s88dt-tittJ&:lJefotethe

grafting is done.' A tolalnumber 011750

seedlings were nipped offand1he f8S11lts

indicated that nipping off leaves whether

one or two pair of leaves, jsd~tea:AliDed

tonormalgrowthwl1:h SUc:C8~~ perCen-

tage of :graftltl:g:!4one,dtir1lig,' Octo,ber

giv i0958 %and 93% respectiVely whereas

the control gaWf15.6%.

Extn~1(176) : T~~,!ln. 'o-f .XiMtion and

r.~ch,wo,k~f,.jftd farmerS' .

(Rddm Slngh.ltC'ftiandaiand A total of' three ttaiilJrig progra ..
• ~''-lSw''''Y>' . . viz. ;one.o'n"'CashewProduction ;1-8 "

Since 1983 if~ining pr09i~mmes onnQlogy" a-nd:two on "Vegetative-Pi .;

cashew, p rod ue'ton t9Chn~~y ilnd -',gatiOn of Cashew" were' organised:;(
veget~tiye p~~~gatio~ ::,~re': <being.. ,·field ;\/II{)I'Grs anddevelopmenta! agent'
conducted regurarly for -J(tHarch'aridinorde';' to: 'pOpularfse Jnipfovedpack;'

extension workers and farmers.' THI1987;·· of p'raCtices~fofia$hewand 1:Qestabf

4 12

4 6

44

4 3

43

4: 2'

6

2

19

28 J



orchards and nurseries fof'

" , "Fifty four officials belong:itlQto'

:C!Jrgsnizations such asNASARD,

'.'.:,State Farms, Departtn*nl ,of

" fture I Hortic ulturefrom different

.-",Agricultural Universities Forest
, .

",'"'stion Corporationsl Fotest Develop-

;" Corporations/Cashew Development

-~ations have participated and under-
,,-}:"'.the tra'ining (Table 3.3)

~. :<-, .

'so a 6 months training programme

;0 "'Cashew Cultivation has been

_" , to a foreign tra inee Mr. Pham

;;'filQuyen from Vietnam under tbe

,,81 programme.

Training programme conducted

durmg 1887 at NReC, SMiltigOcltt

Ceshew

productIon Vegetetivepropegation

t«:bnotogy , -of callhew

6·9 Jan 28·31 July 26-28~

3

2

2

6

1

2

2

4

2

1

1

7 19

(tu}Produetfon of PIIrantal materiel'

arid breeder. stock of cashew

(EW IltHur. Reo)

" objective of this project is to
'-"0:'_ the production of planting

.,":':ls.Ofreleasecivarieties in cashew

':;:tJifferent University centres and

15

3

3

1

2

NMioilalResearchCentre for Cashew, in

order to support the cashew development

programmes in the country. During the

VIJPlan under t~ centrally sponsored

schemes, it is proposed to establish atotal

of 45 units scion banks in different cashew

growing states. namely. Kerala (9 units)

Karnataka (7 units), Ap· (6 units). Tamil

Nadu (11 units), Maharashtra and Goa

(3 units) and Orissa and West Bengal

(9 units) This programme was taken up b1

different implementing" agencies during

1986 and 1987. The Universi tyeen tres at

Madakka\hara (KAU) Bapatla (APAU) and

Vengui'la (KKV) and NRCChave taken up

generation of planting ·materials to

support this programme. Vengurl.acentre

has produced a total of 42,240 graftS:01
varieties V-1 to V~5 of which 10,180

were supplied to different government

agriculture / horticulture departments

and forest development corporations.

Mlidakkathara centre could produce 1520

grafts of BLA-139-1, N DR-2-1, K-22/1 ~

H-3-13 and H-3-17 of which. 800 grafts

were supplied to the Government agencies

for establishment of budwood orchards.

Bapatla centre has released BPP-1 to

BPP-6 varieties for cultivation in Andhra

Pradesh and 3000 grafts of these

varieties were produced during 1986-'87.

About 2000 grafts of these released

varieties were supplied to different

agencies for establishment of budwood

orchards. as well as clonal orchards.

The NRCChas supplied major portion of

the demand from implementing agencies

of centrally sponsored schemes. The

materials supplied in different varletles

is as follows:

2-

2-

28



SUMMARY ,"'~RTOF AICC~P

,All India Co-ordinated Cashew,

)Improvement Project has seven centres

-with a budget allocation of 53.33 lakhs

, uring VII PIan. The major achievements

:',__the progress are summarized below:

,~FlOP PRODUCTION
..-preeding :

Germplasm collections are ~ing

:~mainta,inedat all the centres. A total

:of 127 germplasm collections are

~:availableat B'apatla, 47 at Bhubaneswar,

- 75 at Chintamani, 81 at Jhargram, 93 at

: Madakkathara157 at Vengurla, an~ ~79

at Vridhachalam. Based on evalu~tio'ns

, carriedout so far a number of elite types

>:' were identified at' Sapatla (T: No. 71;

-_T. No. 210A, T. No. 209), Madakkathara

:' (M~1·2, A-6-1 and A-672) and Vridha"

,_chalam(M 26/1, M 15/4 and M 26/2)wh ich

__havehigh yield potential. In the varietal

,evaluation trials superiority of released

-_.-varieties from Bapatla, Vengurla and

--Med.:~katharawas confirmed. In addition,

• at Bhubaneswar, T·40, Vengurla 36/3,
;-

M 10/4 and Hy 2/12 were fou nd to per-

.--form corsistently better than all other

types. BLA~39-4 was identified as best

yielder under Jhargram (West Bengal)

conditions.

Priority has been to breed bold sized

- nuts in hybridization programmes. At

- Madakkathara two hybrids No. 1602

and 1591 produced nuts with: 10 g nut

weight. These hybrids also recorded an

yield potential of 24-29 kg/tree/year In

13th year of orchard life with an average

yield of 8-10 kg/tree (10 year average).

Hybrid 1598 recorded best mean yield

(for past 10 years) of 13-3 kg with

ashelli ng percentage of 40% which is

probably the highest recorded at any

centre. At Vengurla Hybrid<No.38 and

24 recorded highest yields. At Bapatla

in addition to 2/16 and 2/15 repOfted

earlier, 3/13 and 3/5 were identified as

promising hybrids with 6 to 6 g nut

weight.

Hortleulture:

Standardization of vegetative propa-

gation is in progress at .alt the centres.

Subsequent to Horticultural Group

meeting in August, 1966,811 the centres

except,Chintamani, adopted SOftwood,

gratU ng..with·htgherpercentage of success.

At Bapatla 61~87 percsnt . success was

recorded in November to March. At

Jhargram September and Novembar

months recorded 'highest success

(27~32%) in softwood grafting and 7-0%

success in in situ grafting in the month-of

September. Side grafting was also found

to be successful in the same month. At

Medakkathara'success ranged between

42 to 47 percent in May-June and

October. Varietal differences were

noticed in studies on varietal response to

softwood grafting. Adopting softwood

grafting technique, Vengurla centre has

produced over 40,000 grafts of released

varieties.

CROP MANAGEMENT

Manurial trials are in progress at five

centres. At Jhargram the data on

manurial trial indicated that increasing

levels of nitrogen significantly influenced

nut yield and plants receiving highest



level of nitrogen (600g N/plant/year)

gave 83,2 percent moreyield over lowest.

dose (200g N/plant!year) Nxp andNxK

interactions were slgni1ieant"and best

yield was recorded in N3 P2 K3 (600g N,

3009 P206 and 3009 K20). In older

plantations which was unfertilized in

initial years (9 year old) response to

nitrogen was marked. At Vengurla

NxP interactions were significant and

N2PI Ko (3009 N, 200g P205) tJavebest

yield. At Vridhachalam-al:soNxP inter-

actions were significant, confirming that

for realising response to higher level of

nitrogen application of phosphorus is

necessary.00se01500g Nand 2000 P20sJ

plant/yeer was found to be the ~st.

Considering the 'mandeys required and

responseto different rnethcdsof fertilizer

application, it was concluded that

broadqasting the fertilizer in entire drip

zone-incircular band appfication betWeen

1.5to 3.0m frpm trunk is rnest efficient

and economical.

CROP PROTECTION

For the control of tea mosquito,endo~

sulfan, monocrotophos, carbaryl, and

methyl parathion were, effective in

different locations. Pooled analysis of

four yearsdata of Madakkatharaindicated,
-that while QUlnalphos,endosulfan,

menoorotophcs and dimethoate are

equally effective, the yields ar. higher in

plots treated with- quinalpho8.

The control of pests in foliage and

fruiting season monocrotophos was found

tobe effective at Bapatla, for contrel of

flower thrips and leaf miner, endosulfan

quinalphos and metoyl parathion were

effective at Madakkathare centre and for

flower thrips rnonoerotopbos, carbaryl

an.ddimethoate 8t Vengurla.

In the studies on stem and root baret

best method of prophylactic treatment

was found to be coal tsr+kerosene appli-

cation on trunk at Vtidhachalam, while

carbaryl application gave best protection

at Vengurla. Both stem padding and

root feeding of monocrotophos were

found to be effective when treatment was

given in early stages of infestation.



: Ent. IV (H6) : Studies on the rocit and stem than the body length. The pre-oviposition

borers ofe.shew period' of female was between 3-7 days

(Mariamma DenieJ) and ovlposltlon period 'ranged between
1883 to 1188

ACCOMPLISHMENTS 5 to 57 days. The fecundity ranged from
5 to 56 eggs. The post-oviposition

This project was initiated during 1983
,'at CPCRI, Vittal to study' in detail the life period was to one to three da}-s.

~cycle of the root & stem borers of The data recorded on the life period

,,'cashewwith a view to control the pest of different stages are given below:

population by Chemical control and b} Seasonal incidence and extent of

,Biological means. damage:

8) Biology: The egg laying was noticed from

Thebiology of P{ocaad6fU6 fer'lJgineus (L.) November to Junean the tru nk of the tree

,. (coIaopt6fB : Cerambycidae: cerambvcinae) up to one meter height. on the exposed

:was studied in the laboratory. The egg roots, on dried lesves and the soil

:'is oval, pale white in colour (length adhering to the base of thE! tree. The

"4.12 mm and breadth 1.9 mrn). Seven eggs were seen in cracks and crevices of

andsix lnstars in grub phase of female bark and space between branches arner-

".andmales, respectively were observed. gingfrom ground le~r.Egg-s were never

The prepupal grub makes a chamber witH notlced on the smooth surface.of the tree.

powdery frass and a catcareous "coccon The feeding on the bark by first instar

within the chamber. Sometimes; chamber grub could be located near the site of

:andcocoon were rot formed, but excre- oviposition. In the beginning, powdery

lion of calcium carbonate was seen frass at the point of attock can be seen

.aroundthe prepupal grub and the pupae and gummosis can be noticed within

'gradually moulds into a open pupa. The few days of initial feeding. Trees above

'Jength and breadth of cocoon was 3.9 two years of 6ge were found to be

,and2.1 em, respectively. attacked by this pest. A single. grub

DImorphism is seen among adults. could kill 8 two year old cashew tree by

Male is small and antennae is longer extensive tunnelling the bark. More

:'thanthe body length whereas female is than 40 grubs were found damaging ,8

Sioutand bigger and antenna is shorter single 15-20 year old tree.

rabl. 1 Studies on IIf. hlatory of P. ferrugineu$

Egg Larval Pupal No. (if daya

pariod pariod parlodfrom egg to

{days} (daya) (uys) adult
- .. "--

4-10 106-182 77-199

(6"S) (145.9) '( 121.9)

5-10 123-212 81-1f!4

(6.2) {169.7} (124.6)

Sel(

Mala 215-365

(27450)

230-381

(300.3)

Female

Fj~res in parenthaaes indicate maan values

No. of days

'from egg to

10011 deat h

250-411

(315.6)'

246-431

(334.1)

Adult

tongivlty

{days}--_._~-
31-71

(43.6)

8-60

(31.9)



Fi.eId-emerged adults were. noticed control were achievedatAryapu andVittal,

J d· '~".'1'"'' '. ··re$~tlvely···when the treatment wasfrom November to une an Were a so t""' •..•

attracted' to fluroscence lamps during given at the initial stageof infestation.

night time. In the laboratory. P. fsrruginaus, The.trees with madiuln and advanced

is able tocompJete the Q(~ps p~ 01}, stage infestatrons had shown least

sap wood of casnewaad ."Kapak ..uea. control.

(Ceiba pentandra). The up wood of. ntaI1QO

was not preferred by .the grubs and all

grubs were dead within 2 or 3 days.

C. Control

i) Biological control:

A fungal disease caused by Metarhlzium

anlsopliae was observed on the grubs. The

fungus was isolated and pathogenicity

was also confirmed in the laboratory.

iii) Atract.rrt:

The silk cotton tree logs .(1.5m long,x

0.16 • O.3m width), smeared with-

cashgwnut shell liquid, (CNSLl were-

placed in the endemic areas. The logs

were placed at random during 19848t

an area of 10 ha during_ July-August

(10 logs) andOctober-November(12 logs).

Egg laying of orientation of the adult or

infes·tationby 'grubs was not ob$$r~ in

'aUthese logs. During 1985,th,

experimentwas repeated with.20 ,ogs,in

the same area in which one log was

found infested by stem borer grubs. The-

cashew-trees situated in the vicinity of
, . . . .

CNSLtrsated silk eottcn treel~. were:

also .:infested. The smell of CNSJ..Vias

observedevenafter 4 months application. '

Ii) Chemlc.1 control:

The chernrcal treatment consisted of

stem paddingtreatrnentof mcnocrotcphos

@ 10, 20. 30 ml and raking of 500g B'CH

per tree in the soil aroundthebole region.

The padding was done ebove the point

of attack in the healthy tissue at one or

more points according to nature and.

extent of damageby the insect. At each d. Ot"er Studies

point, a flap of live bark for an area of During survey. in SOUlhKanaradistrict

30 cm2 (6x5 em) was peefed out and' B of Karnataka, P. ftlflugineul L. was

layer of absorbent cotton wool' was commonly encountered. However. two
inserted in ..between the flap atldtrunic. other species viz. P. obesus Gahan and

region. Monocrotophos was slowly S.tocers 'ufomsculet~ Og. '(Cerambycidae:

poured in the cotton wool. The bark Laoniinae) were also noticed in few
was kept back and tied tightly. The cut locations.
endswere closed with fung-icide (copper

Secondary infestation by jeweJbeetle,oxychloride) treated wet clay.
8e/inota prelina Th. (Buprestldae)andspeciElS

.Ons trial at Aryapu;, KCDC plant8\i.Qn of' scolytid beetfe were .seen on stem

aNi, tWo trials at CPCRl. Vitial W,8S '. borer damaged cashew treas. Besides

conc:l~d fro~ 1m to 1986. The ~asn.w.P.ftmugJfl!Juswas fO.unddamaging

results revealed that.31.3% and 62.5% silk-cotton tree and Dlospylos .sp.
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7. Thimmappaiah and Suman, C.L.19S7. Sex in relation to fruit set and fruit
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